


TEM and XRD Methods Can Be Adapted to Many 
Types of Samples 



Dry cobb tailings <2 µm fraction 



Background 

• Concerns for risks associated with non-occupational 
exposures to mineral fibers (e.g. Reserve Mining 
Case), and interest in effects of synthetic fibers led to 
EPA research on effects associated with a wide variety 
of durable fibers during the period of 1978-1985. 

• Determination of carcinogenic potencies relative to 
known asbestos materials was a major objective. 

• The EPA laboratory at Duluth provided electron 
microscopic characterizations of samples used in 
biological tests, quantitative measurements of fiber 
doses in test animals, and determinations of dose-
response relationships. 

• This research was revisited this year in response to 
proposals for use of taconite tailings as aggregate. 



Intratracheal and Intrapleural 
Exposures of Fischer-344 Rats 

• Primary objective was to determine relative potencies 
of different fiber types for carcinogenesis 

• Studies included two samples of amphibole from 
taconite at Peter Mitchell Pit - ferroactinolite (fibrous) 
and grunerite (non-fibrous) 

• Details of bioassays and effects provided in Coffin et 
al. Toxicology Letters, 1982 

• Details of quantitative dose-response analysis 
provided in Cook et al. Toxicology Letters, 1982 
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Cook, Ann. N.Y. Acad. Sci 1979 

Why did ferroactinolite 
appear to be so potent? 

Quantitative TEM analyses of 
whole lung samples from rats 
over the two year test period 
provided complete dose 
characterizations over time. 

Cook et al. Toxicology Letters, 
1982 



All Fibers 



Short thin fibers 


